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SEMI-ANNUAL  i^OGRKSS  REFORT 
1  October  I960  through  31  March  1961 
Contract  #3A  18-108-Ij05-CML-75U 


PERSONNEL* 

The  follotrlng  persons  worked  under  the  contract: 

Dr,  Richard  Lindonberg  -  Principal  Investigator,  Dr,  Angel  Pentschev  -  Senior 
Investigator,  Dr,  Ilonas  Preaiosi  -  Research  Associate,  Dr,  Donald  Levy  •• 

Research  Associate,  and  Mrs,  Leontina  Fay  -  Laboratory  Technician  I,  who  started 
work  in  November  I960,  replacing  Mr,  Paul  Rosdom, 

RESEARCH: 

The  main  purpose  of  the  work  dons  under  this  contract  is  to  re-examine  which 
concentration  of  CO  in  the  air  can  be  tolerated  by  healthy  individials  for  a 
prolonged  period  of  time  without  producing  permanent  organic  damage.  The  various 
patterns  of  such  damage  are  known.  However,  more  information  is  wanted  in  regard 
to  the  factors  responsible  for  the  development  of  lesions  and  in  regard  to  any 
causal  interrelationship  among  the  lesions  themselves.  It  was,  therefore,  decided 
to  perform  the  experimental  work  in  two  steps.  The  first  step  consisted  of  single 
exposures  of  various  length  to  different  ooneentratlons  of  CO  under  the  best 
possible  control  of  ^diyslologlcal  reactions  in  order  to  gain  a  better  Insight  into 
the  mechanism  of  the  lesion;..  The  second  step  is  planned  to  consist  of  long  term 
exposures  of  groups  of  anLaals  to  CO  concentrations  critical  for  the  oecurrenee  of 
permanent  damage  and  below  such  level.  The  exposures  are  planned  to  be  of  eon- 
tinuous  as  wall  a4i  interrupted  type.  In  pursxdng  this  plan,  it  is  bslleved  that 
groundwork  would  bs  laid  also  for  fbturs  studlss  ooneeming  prevsntive  and  thsrapeutio 
msasures. 

The  work  during  the  last  half  year  was  devoted  to  single  exposures  to  CO  of 
various  concentrations  and  of  various  durations.  For  the  natter  of  eonparison. 
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soma  animals  wars  axposad  to  oocTsan  dsflclsney  squiralent  to  oartain  larals  of  CO 
hypoxia.  During  tha  six  month  period  anding  51  March  1961}  23  dogs  irare  usad  and 
tha  total  of  axpariments  slnoa  tha  beginning  of  tha  eontraet  amount  to  the  total 
of  27  dogs, 

Tha  attached  table  giras  Information  for  each  exparianit  as  to  the  con¬ 
centration  of  CO  or  02}  the  duration  of  exposure}  the  maxinum  CO  saturation  in  the 
blood  daring  the  experiment}  the  surTival  time  and  the  absence  or  presence  of 
pathologic  tissue  alteraticms. 

In  all  axpexdnents  tha  rate  of  respiration  and  of  pulse  were  eontlmously 
measured,  Elactrocardiograns  were  taken.  In  experiments}  the  arterial  and  T’snous 
blood  pressures  ware  registered  and  in  19  expeidments  elactroanoephalograms  were 
taken.  In  12  experiments}  the  cerebral  spinal  fluid  pressure  was  recorded  and 
in  10  oases  the  pressure  of  the  brain  against  the  skull.  In  evsxy  case}  blood 
samples  were  taken  before  and  during  exposure  for  determinations  of  hemoglobin} 
hematocrit}  cell  count  and  differential}  glucose}  sodium  and  potassium  and  CO 
saturation.  In  most  easeS}  saaples  were  also  taken  shortly  after  the  exposure  for 
the  same  type  of  analysis, 

A  few  Interesting  and  perhaps  significant  physiological  observations  may  be 
mentioned.  In  all  eases  of  CO  poisoning}  the  electrocardiogram  soon  showed 
alterations  ranging  from  moderate  to  very  ssveire}  which  in  ease  of  longer  survival} 
often  persisted  for  several  days.  As  a  rulS}  the  electroencephalogram  showed 
pathologic  tracings  only  after  the  electrocardiogram  displayed  abnormal  features, 
PurthsrmorS}  the  pressure  of  the  cerebral  spinal  fluid  or  of  the  brain  against  tbs 
skull  started  to  rise  first  and  this  was  followed  after  an  interval  of  a  few  minutes 
by  a  rise  in  venous  pressure.  In  those  eases  in  which  the  eleetroenesphalogram  showed 
absence  of  electrical  potentials  for  more  than  ^  minutsS}  the  brain  revealed  pathology 
except}  of  course}  in  those  oases  idiloh  died  at  tha  end  of  the  experiment  because  of 
respiratory  failure. 


Th9  pathological  sxanlnatlon  eoneornad  oentral  nenroaa  systam  as  veil  as 
intamal  organa*  Aa  regarda  tha  braln^  tha  moat  aerara  pathol^le  finding  vaa  a 
eonq)lata  naoroaia  of  tha  entlra  white  natter  of  the  cerebrum  aa  occaaionally  obaervad 
in  human  beings*  In  thia  experiment,  the  elactroansa^alogran  shoved  no  petentiala 
for  about  minutes  (Exper*  No*  15)*  In  addition  to  the  brain,  the  heart  shoved 
diffusa  fatty  degeneration  of  nuscla  fibers,  pradcminantly  in  the  wall  of  the  ri^t 
ventricle  facing  the  ventricular  cavity  and  in  the  interventricular  septum*  The 
next  case  in  severity  with  identical  distribution  of  lesions  was  Exper*  No*  18* 

In  all  the  other  cases  shoving  pathology,  the  lesions  were  also  in  tha  white  matter, 
and  there  was  no  case  in  which  nerve  cells  underwent  necrosis*  As  of  now,  the 
evaluation  of  clinical  and  pathologic  data  leads  to  the  conclusion  that  the  heart 
suffers  first,  functionally  and  occasionally  also  organicallj',  and  that  this 
dysfunction  of  the  systemic  circulation  constitutes  an  essential  factor  in  the 
production  of  lesions  in  the  brain*  If  further  individual  exposures  corroborate 

this  impression,  it  indicates  that  in  chronic  exposures  attention  must  be  given 

«> 

especially  to  the  heart*  It  also  would  open  up  the  possibility  of  preventive  and 
therapeutic  treatment  with  drugs  supporting  and  activating  the  systenie  circulation* 
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